Correlation of motor-evoked potential response to ischemic spinal cord damage.
The prevalence of morbidity is a major deterrent to the success of aortic aneurysm replacement operations. We have developed a model of spinal cord ischemia, based on the amplitude reduction of the motor-evoked potential, which produces approximately a 90% prevalence of paraplegia. Regional blood flow was studied with the use of radioactive microspheres, and results showed that there was a significant decrease in flow to the lumbar cord (85% reduction) during aortic occlusion, followed by a twofold to threefold hyperemia that persisted for 24 hours. Histopathologic examination of the cord revealed that the greater portion of microgliosis, spongiosis, and neuronal damage was confined to the gray matter of the cord, and its severity increased as one progressed caudally. The somatosensory-evoked potential disappeared before the motor-evoked potential L-2 signal in all dogs, with a mean disappearance time of 10.9 +/- 5.6 minutes, compared with 21 +/- 6.6 minutes for the motor-evoked potential. Both the sensory-evoked potential and the motor-evoked potential cord signal were present 24 hours later in all dogs tested. The peripheral nerve motor-evoked potential disappeared within 1 minute of cord ischemia, was not present 24 hours later, and hence appears to be too sensitive to use as an indicator of spinal cord damage. Plotting spinal cord motor-evoked potential amplitude reduction versus both histopathologic damage and regional blood flow revealed a positive correlation between motor-evoked potential amplitude reduction, decreased cord perfusion, and increased histopathologic damage. In addition, it may be possible to make inferences about the neurologic status of a subject based on the magnitude and time-course of the motor-evoked potential's amplitude reduction and wave morphology.